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™ZQ^^ ^"^7 ^~~^~T~~i7,JL"Yr/^~~^"~~i ***microf luidic*** ***device*** 
^TT^^t 1 uids to the device, e.g., blood sample, lysis buffer, and on ° 

^h"*^ ^ n one exam Pl e ' 133 units are connected to form the reaction 



■ „^ ^^tv,^ 0 a Z7l2„i^ ^"trations of a method for the fabrication of a 
. ^ s a schematic diagram of a *** ce ll*** ***binding*** 



• Tne equilateral triangle array has a capture 1 
^?~Z2Z~i^Ztt~7r of tne calculation of the hydrodynamic efficiency for a 



;"ure drop corresponds to a flow rate of 0.75 mL/hr in the 



^fect of the 



<-he triangle vertex. The staggered array has a capture efficiency of 



4 S^r,-: "i" ws of the inlet and outlets of a 
ethod of fabricating a ***cell*** 
A ^",T~^~f cells flowing through a 
^^iit,"?! 1 ^"^^ * Vn " ; o^ii"7* **„ device 
1 1 ^***binding*** device for trapping 
^***~ell*** ***binding*** device 



^7.£a ^Ll^Z%~7t, A ** t2~?,~LZ%* t- ~ ,*t *^1 t, ^1Tt'*** device in 

"~ + 2 + 2Ai27**' c ' Tr 'v,-,2^ i,Z^2Z-,^l2^ ron micrograph of a device for 

isolating and analyzing fetal *** re d*** ***blood*** ***cells*** 
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^ZC^" 1 „ZZ^i ^Z^2^Zt,i7, r l"i r ?r^ ^^-f" f **microf luidic*' 

iod sample, lys: 

ZJ r ?„Z",.,Ll.Z~"^^Z.Z"„~*^„~~~Z^7i~Z^ZZ iZ„i* Z^Z^Z^tL™ iZ27"Z er of 
In one example, 133 units are connected to form the reaction 

^ ^tv, 1 ^ i ZZlZ^tl ^^"trations of a method for the fabrication of a 
7^ s a schematic diagram of a ***cell*** ***binding*** 
2v.iZ^lZ„Hl""^^2ZiZZ °f ***obstacles*** in a *** ce ll*** ice - 



The equilateral triangle array has a capture* 



tZZZ, of the calculation of the hydrodynamic efficiency for a 

„ZZZ7," ure drop corresponds to a flow rate of 6.75 m£7hr in the 

"ssure 



^fect of the ***obstacle* 



^he triangle vertex. The staggered array has a capture efficiency of 



The model system was generated by spiking defined number of either cancer 




micrograph of a device for d 



WW^EmMM^ 

solating and analyzing fetal *** re d*** ***blood*** 
gures are not necessarily to scale. 
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'ARAT I ON AND USES 



^""^"^^annel, where the flow through the device is substantially 0 "™ 011 
^^™r"„t"Pass channel, where the flow through the device is substantially 
^^Z2A^2Z^"^^^^^Z^^?,v.^l^Lti"iT?"i,Zt,2T"2^ An the bypass channel an3 n 

"^^^r^Zvi^r, in the bypass channel 

^ZZL^lZ4-Z~^™~^™C^™^™i ct i on of a three-stage device having two, 

^ZCL^l 0 iZ^Z^Z^^?rt,i"^^i^t,'Li7, of a three-stage, duplex device having 



wherein the flow through each stage 



^w^^?""r, , "™'„'^^ channels, wherein the flow through each stage is 

^ZrL-,^ ^-^""^ematic depiction of a flow-feeding boundary, including a 
^ZZL^ZZi A ^rZ-.Z^Z^Zti^Zi '"epiction of two flow-feeding boundaries flanking a 
^121 „2 C „L7 -fi Z^~Z2t,i~^^2~^ ction of a device having four channels that act 
4_£Z ZZi^2°, r Z^ZA2^^i^iZ^^t7%i^f"^Zt„t^?^^' F 2^t r AZ^ on-chip resistors 
^I-ZL ™"^Z~-; ction of a duplex device having a common inlet 

2Z2,^ZZ<-" ^7S\2'^7, t ~ ^™Zr,^i,™ °f multiple arrays with common inlets and' 
^I-ZL^Zl-; a schematic depiction of a multi-stage device with a small 



ZZi n, ^^TT t, A n g tne hydrodynamic ***size*** 
^ST'^^H?"^ (A), three-stage (B) , duplex (C) , or 1 
the maximum ***size*** and cut off 



sample 



™Lu„^2^ „?~^2™u^i~^^Zr,L~^i~Zu~*„2i '"wo-stage device for alteration,' 

^ZCL 22-,i.Z„"A "depiction of the use of fluidic channels to connect 

%"2<-~t7~2" -,L2-,2 device, wherein the two stages are configured as a small 11 

^r,"i"r bypass channels that flank each stage and empty into the same 
^12^ Zi *-~LZ-,Z a ZZ^27"t,t,Z^1'Z,i~^i- ori of a device for the sequential movement 

FIGS. 43A-43F are typical histograms generated by the hematology analyzer 



^ICf™,^ 4D are depictions the mask used to fabricate a device of the 
^JZZ^tlZ^" 5D are depictions the mask used to fabricate a device of the 
„^t*tZZi*t*^i v,n * Vn1 *2i * * * ***ZZZZ"*** ■ FIG. 46B is a micrograph of 

„z~~i~iv~T,„^ of 

U I^„ of micrographs showing the positive identification of 

^T^fL^ 9D are depictions the mask used to fabricate a device of the 
^I'Z'Z^f! ™ C1D are depictions the mask used to fabricate a device of the 
T? J^f^„^^„ c 4D are depictions the mask used to fabricate a device of the 

CTr '***L : i"*** fl T"^" , i describing the isolation of fetal red blood 
^^i^^ 0 „t,Z„i schematic graph of the course of lysis of cells in a maternal 
***^^.^ 7 v,*** 4-v, ~ -; ~ ^-p a — 4- -.^ „„ f (.^-in, - the cells of 



waste, while the nuclei are retained in the desired 
ZZ2Z^^ZZZ~i\^ Z,Za 22 £n ~~S"~~?-i™~thod for the separation 



^ly constant gap width and flow-feeding and flow-extracting 
i2^Z-,ZZ.^27"2^ Z-,~7Z2Z% A ZZ Zt.^ iZZZZZtZZZ" of the invention. FIG. 63b 
"^Z Z~ZZr2„2Z~„*A2~iZ,27Z~Z,ZiZ2A2Z viable cells as a function of 
.^-r^^raph of hemolysis of whole blood as a function of time in a 

'.Z'STZ.ZiZ-t Z a x solution total ***cell*** lysis procedure as pin 
^t^T^^"rJ IS^^T ?H ed"for X (aqua?, Y Igreen) and Y Tred* and 



nuclei . 



7 is a flowchart detailing various options for lysis of cells and 
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Z'Z^^Z^Zit.Z an illustration of a device for ***size*** based 
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kits, 



1 ^4erand/or"may Ve"i^ri"inf5™tivi\h^55^a^irm^5TOf luidic 




e manipulations and 



I P uIatIoi"S7ork^5tJSn , 
puiatiSn 



SiTmi5TOfliidi5S**' ,4: system] "in 
of particles^in'paraliel?*!^ 
-^nd perfusing 




•"•".at is fully spaced from 



„„„EJ^ iZZ^t," " „u2™,7^2 A ~^4-!;S~„~^7„7~^„S~~^;i,4?£?,3. views, and two 
' ~ A~~^~~^t^~„'Z^~' r " v '~~ <-^-t is fully spaced from the floor of the 
singie particles, in accordance with aspects of the'*'' and 
groups of particles, in accordance with aspects of the and 
^^^r^ 4 "!?'"'^^^" 1 ?^^™^-; ^^" ed on centrifugal force, in accordance 



^V*™" 1 7Xr,SI n t-'^i"*** manipulation of cells, in accordance 

"^X^^4-^" P ^ST^X"t^,,^ir?Z,^ < " al:ile cell-chamber networks, in 
f ; " - „i ^„ ^ - **+„.; „^„.e-i ^ + * ---stem 

^7^; ~.; J 4 _"' ?™ ~~„X~^~™~'\..?7v, ~~ ^-passed by a 

chamber that forms a loop, in accordance with aspects of 
„ „ <_ i, ? at a common ce n chamber,' 



selective channels, in accordance with aspects of the 



"^"IT 2i~Zi,""l~?T~^lY2i™ on an array of 

analysis on a single cell, in accordance 
~*„™Z,'2<-r.' z 2-F rt"*"*j^CT^4-T^ A f ie 5 focusing*** 
""j "7,^1: j ~I" m P analysis of cells, in 

r/HHr^'H^™^"?,^^ :s*=:,Trr*ie- idic *** 
cr, r^!: zT^r."t7^* : „i'l:r. i^-^ntion. 

*-ternable, 



selectively removable material, in accordance with aspects of the 




■ luidic*** system, 
71***i:T"r"fluidic^**"" n system, "iiTaci 

■ l*i*H^f luidiS***^ "system^ in' ! 

+ + ^-^^f luidic* * * S" 




dance 
gaining of 



■2d-. 



: with aspects of the 
!■ 4- * * *microf luidic* * * ° 
luidiS***" 



™Z?™ n s for reservoirs and valves, 



T^^lzil-Z 1 ^IHctHr^T^^r^^H^In^series^and/^ 



^^^^i.^?",^?,, 4 "^^^^^ to be 



— itioning mechanisms, (VI) retention mechanisms, (VII) t 



5^ 



or more materials (compounds, polymers, mixtures, cells, etc.).' 



^h^^r^^^ 

^nn-^^-l „ 4- ,-r-K-. 4- f 1 n , -i -i n -v ^ -! nn -.4- 4- V, ^ ^^^1 -I 4- -I ^ -F ^ A tt^^^, 

^<-^v^-i t./v 4-V,-!^ r~,l „ 4- ^t-k-, -v, 4- f ln,-i ^, -^^^ -J -F-^^rv. 4-4- 



^ ^tne'retSIn^set'Sp- 
' retention"chamber^and enable 
'-rj-lzilS***" 7 — luding 



system 250. 



T^T^i^T^fter their 




HS?^"""^?-™^ ^system 

t**^^ 1 ^ ^ Z *'cle collection mechanism 854, 



m _„three 
>s fSr 



7-- "^c," -I?5^ ze ;;;— Selective 



-^H; s rand^secSnd ; cSntr5llable"fl5w^; 



^~ + i+2^t2%i;,7^7272 + ^^~^~™„ o r partially or wholly integrated with, a 
r "ilZli™Z27~?,?^„ + 2Z"^^*~""t~7„a Modulation-Demodulation Mecha] 



"the?" 




^^l 1 ^^;^^ "ti-j ^~§ 0 

) in 

a i ***binding*** reactions in general. It has also 



ies 
by 




„„„ ,„„„.; j-„.„„^ ..,-14-]-! an inverted fluorescen 



SEES Y^SvF^Z™,^"^ 




sensitive? staining^acidic^orga: 
SuSu£e?in^ was 



^"SrmicroscSp^'r^Trime^ 8il- 
Cell Apoptosis in a * * *Microf luidic* * * 

Action of cell apoptosis 

.i^lOO^Sslocated 
or . . sup . 6 In leukocyte 1 " 1 ^ 




for*releasing said particle^ from" said 



^micrSriu^ sSid-partiole'frSm^s. 
comprising a cell cuiture mechanism for culturing said particle. r 
r ^"^-"" i=r "- S iv^£:;^-.. fS^determining M P £ts"of thTflw 

L with"saia 5 




rate 
said 



. formed from an elastomer 
wiEh said m ( 



^"T^** " is^fjrmed^f rom" an elastomer ic 



What is claimed is: 



^t^^^fi,,,^,^^ — including a 

polypropyTen^, 

rTi ***microf luidic*** passage has is less than about 500 micrometers aid 

1 ° * *T^7^lil"' 1 ^i"**i„„ 4r,,tii^^"i,"^*t* "^^^"^^"^"^"i^said 

"^^Z^ "7"£n ^^"^"^g^gg"" 1 "~ "ted from the group consisting of inlet 
"aid^adjacent^passage" is"a*dead-end*passage!* ° f claim 13 ' wherein 
comprising said adjacent passage manipulating said particle . further 

GCXt'T" ^T^T^lS" 1 7~. treating, detecting, propagating, storing,. 
^I:-:^^ or^cellsT eukar?5tiS Said 

-aid particle is a plurality or an aggregate of particles. 7, wherein 



-articles . 



~- lity of particles is a complex mixture containing different 



-ontaining different particles is whole blood or 



"erum or bodily fluid, 
m *i „** + *** device *** of C ]_ a -i_ m ! wherein said 

-article is an egg or embryo. 

""T'Ji """^S?" 1 " ^ ■ " — or well in fluid communication with said 
***microf luidic*** passage. 

"'"^v*: 7— v, ;r^?". v '?" " —eater than a volume defined by said in the 

***microf luidic*** passage. 1 



-aid input mechanism 



'ting mechanism in communication with or acting upon 



„^Zv^^T^T sure ' centrifugal pressure, pump. . . stin 9 of 
sitioning mechanism is a direct positioning mechanism or an indirect 1 ' 



positioning mechanism. 



„^a^ ^a ■ „ „ f „ from the group 

^u"?^ ?Z,^Z7-,?t\^~Zl,': al > electrical, magnetic,. . . a y 

-lectroosmotic, electroendoosmotic , and ing ° 
'"lelectrophoretic . 

2 a ^^Z^a v .ZZZ'"Z,"~?Za'^Z.'aZ.2*Z,Z„u-,„a ZZ*'a^'Z"iZZZ.a " j ^^^.^"herein 

^"■i 4-j ^J n g mechanism or a transverse indirect positioning mechanism. 



■ or a valve 



ssociated with said ***microf luidic*** ***devic 

4_ „™i^„.j_ sm 1S facilitated by a fluid 

7Z,~2i™a 2Z^" a ^Tssage junction,. . . 1 
aid m passage*junction' is~unifying*or^dividing. of claim 31 ' wherein 

tioning mechanism is a laminar flow-based 



ransverse positioning means. 

^a* -j^-j^^n- „ a t-A „„j_ n g mechanism is a stochastic herein 

ransverse positioning mechanism. 3 



/.erein 

orced-based transverse positioning mechanism." 



is a centrifugal 



-egion within said ***microf luidic*** ***device*** . pre selected 

serein 



iing - 



wC"" 4 "?^^ i,7Z,,2 ZZ^ ce caused by said positioning, 
retention mechanism is a trap or barrier-based retention mechanism.' sai 

2a ^^^^a ZZ*^ZZZ2' f Z.~Z~Z.ZaZZ ^^„^ZZa^Z"'a Z~ZZZ^„a Z.Z„~i ZZZa Z2^a ^? rein 
as sage*" ° f said particle in or adjacent said ***microf luidic*** 

ZIa ^ZZt-^Z *Z\Z a ZZZZZ^a^Z^ZZ* ^ „„„ZtZ*?"i,"2ZrZZ~AA~Z "lltz^i" ^"herein 
transiently, into or adjacent said ***microf luidic*** passage to 



restrict longitudinal movement of said particle. 

"aid direct positioning mechanism is a chemical retention mechanism. 

-ein 



specific affinity 
is a fluid-mediated mechanism or a non- fluid 8 ' 

—ijn said 



7le and said retention. 

_ ^T^ein said 

mediated mechanism. 



Condition mecnanism exposes said particle to a reagent or physical 

Z^V 1 T^Ti -,Vi"i"7^7 al modulator, agonist, antagonist, hormone,. 

" n . ** ~~~-ft,,-; ^ * + of c i a i m 46 wherein 

"aid reagent attracts or repels said particles. 



wherein 

Liiij-jjxLa uen pdii.±u±e jjiui±ieiciL±uii 

-aid reagent is cytotoxic 

^"T"^ i?^^"^7 les are introduced to said, 
functioning of said positioning mechanism. 



-aid reagent induces or inhibits cell particle proliferation. 

*device*** of claim 45, wherein 

d treatment and 
'.erein 



. conjunction with the 



into and out of . 



~~sitioning mechanism for 



n 7 i n >,, m ^.i ( )-i ^ j n i — ^™ <-v,~ ~ r ~,,~ „^„„^„ t; j_ n of heat, 

wC^Jr -i „ v Zil7t,^^ ^ ^^ub-atomic particles, electric. 3 

c/ *** m j^^fn,,j /ij ^,*** ^ ^ -,^* + + ^ ^^-i^^ 1( wherein said 

-atf^St^ of 

Gi~^T™i,"-,7™"3'T^ hydrodynamic sensors, imaging systems,. . . s ' 
Uia^teoUl iSpts'SiltlJle vaKSs: Tlce "* o£ clairn 54 ■ "Herein 



t?,t,2"t,2^^^^ ™~^>-~~~"~—^ detector that detects a signal produced 

^-*--c 4 --- — ~ n — 4-~-;„ ? n ^ 4-^^ — --able of detecting a signal 

?„?roup consisting. . 3 3 

" "t2r^T ,4 "" ; "i 1 VN '^^"'"2r: J .""" ; ^ "■""'"'"le and a fluid, another particle, or said 
***microf luidic*** passage. ^ 

~T^r^™£2resis~ of chromatography, sedimentatii 
"f' said^particle (si . imaging detec tor for creating and analyzing images 

wherein 



"article (s) . 



r detects a biological response produced by said 
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